Regulation of NF-kappaB, Th activation, and autoinflammation by the forkhead transcription factor Foxo3a.
Forkhead (Fox) transcription factors play key roles in immunoregulation. Members of the Foxo subfamily have been implicated in the regulation of the cell cycle and/or apoptosis, but their specific immunological contexts remain largely undefined. We demonstrate here that Foxo3a, the predominant Foxo member expressed in peripheral lymphoid organs, plays a critical role in lymphoid homeostasis. Foxo3a deficiency leads to spontaneous lymphoproliferation, associated with inflammation of several organs, in the absence of overt apoptotic defects. These findings correlated with the presence of hyperactivated helper T cells, which proliferated more vigorously and produced more Th1 and Th2 cytokines than their wild-type counterparts. Foxo3a inhibits NF-kappaB activation, whose overactivity was responsible for T cell hyperactivity in Foxo3a-deficient mice. Thus, Foxo3a regulates helper T cell activation and tolerance by inhibiting NF-kappaB activity, reinforcing a generalized role for the forkhead proteins in the maintenance of T cell tolerance through the inhibition of inflammatory transcriptional activities.